Nicotine administration decreases the number of binding sites and mRNA of M1 and M2 muscarinic receptors in specific brain regions of rat neonates.
Nicotine has been shown to delay the developmental increase of muscarinic receptors in brain of rat neonates. In this study, we have examined the muscarinic receptor binding sites and corresponding messenger RNA in rat neonates, whose mothers received nicotine in the drinking water, using competition binding study and northern blot analysis. On postnatal 14th day, nicotine treatment led to a 61% reduction in the proportion of high-affinity sites for pirenzepine (M1-subtype) to total [3H]quinuclidinyl benzilate binding sites in cerebral cortex in rat neonate. Nicotine treatment also decreased that for 11-2[[2-[(diethylamino)methyl]-1-piperidinyl]-5,11-dihydro-6H-pyrido [2,3-b] [1,4] benzodiazepin-6-one (AF-DX 116) (M2-subtype) by 77% in cerebellum on postnatal 14th day. The levels of m1 and m2 muscarinic receptor messenger RNAs in the same brain regions were also decreased in the same day after nicotine treatment. On postnatal 35th day, no difference was observed in binding sites or in messenger RNA levels of the brain regions tested (cerebral cortex, midbrain, hippocampus, cerebellum and brainstem). Our results show that nicotine reduces muscarinic receptor subtypes in developing rat brain, in part, through suppression of the messenger RNA expression, but that the effects are different among brain regions and subtypes.